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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active material in which storage 
and desorption of magnesium are possible reversibly, and a manufacturing 
method of the active material, and to provide a locking chair type 
magnesium secondary battery of a new type using magnesium as a carrier. 
SOLUTION: The active material is a magnesium compound oxide having a 
crystal structure of a stratified structure, expressed in a composition 
formula MgxM 1 1 -yM2y02, or MgxM1 1-yM2y02.nH20 (M1 is at least one 
sort chosen from Mn, Fe; M2 is at least one sort chosen from transition 
metal excluding the above M1 and A1), and after compounding AzM1 1- 
yM2y02, or AzM1 1-yM 2y02.nH20 (A is alkali metal) as a precursor, that is 
compounded by ion- exchanging in magnesium salt solution. The secondary 
battery is constituted using the active material as a positive electrode 
active material. 
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M2rO:£/c:t;iMgiMl l - ,M2,0* -nH,0 (MUiM 
n, Fe*^S«n^^<tfcia:M2fJfllieMl$ 
&< iI#&Jg, A l rt^jltfn<5'>&< £t> 1 «) 

fl^T&O. ^ftT**-5A,Mlw M2, Ch SfcteA, 
Ml.-, M2,02 • nH.O (AliT^'J^g) ££f£L 
fem, ^ne>£Mg£*®&*T^:*>£&LT£6rr 
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Ml,-, M2rOi • nHiO (MlttMn, Fe^6il«n 

z'j>ts.<£bim,M2\m&M\&m<m&&m. ai 

*>S»tfn*4>fc<£ ! b lffi ; 0<x^0. 5;0^y 
<0. 4 ; nttO. 4~0. 6) TSStt. 

-5 V ? * A-^«*IEffiffi!feSffl V 

i-y M2,0 2 SfcllMgiMnw M2, O: • n^OTSS 

i-, A l,Oi ifcfiMgiMli-, AUOj-nH.O (y 
> 0 ) -CSSttSHf^a 1 (CfB«»vy^->^7A-^« 

[»*«4] *fP7K«-^*-r. fflfiJuSMgxMl.-, M2 

[fflt#«5] ffl^SMg.MI,-, M2,Oi*fcttMg« 
Ml,-, M2,0 2 - nHiO (MlBMn, F efr$m&tl 

tbim-, M2itmmMizm<w&&m. ai 

*^Itfn5^<tfeli; 0<x^0. 5 ; O^y 
<0. 4 ; nliO. 4~0. 6) T^£n. 

ifflJ5E5£A,Ml,-, M2»Oi*fcttA,Ml* M2, 0 2 • nH 

»o (Att7;v*u*«^eatfn-5*Ji<t*>ia; 

0<z^l) T«^n, IISfi*li6j&*«tt»it*ffT*7 

*'>*A*£Kfc*££ie£££^fc*T^*<>tf 

A^5fc«»jE«S*llfflv^'>C;A*^»fl:«i©«jfi 

[W#S 6 ] HMB7** U «MK^Mb«^AXS 
tt, 

C**bfcM2Jt***t. AOHSHiOi***C» 
#Lfc7Jfc& UfclbMMttrHi Oi*»«t*ji^UT 
jg£»R£U Kfi'&iSfK+cai^iCA.MlK, M2,0 2 

CW*«7] fflfiKSMgxMl.-, M2,0 2 TS£n3mf 
I27ny 9 A ~ ^*?itIESS^»ffl V -> ? A?S£- 
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f»E*rltiI8». tfUUfcatElUft3tA.Ml1-, M2,Oi 

• nHiOT«sns7;W7U£JWi£»fc4ite«HJ« 

#. fflpJutA.Ml,-, M2y0 2 Tg^n^Hftffi7^* l J^ 

A«^»ft«0«ii*ffi. 
CW*^8] MJCMg.Ml,., M2,Oi£fcttMg. 
10 Ml.-, M2, 0 2 • nHiO (MUiMru F efr<bMt£tl 

*^&<tt)ia;M2tti»eMi*Hi<a»^jB. ai 

*»Satf*l**ft<t'bia; 0<x^0. 5;0^y 
<0. 4 ; nliO. 4-0. 6) T'mZtl, *Sfl«it# 
!tt«jg£WT5V^*->?A&£8fc1&£, JESS^J 

[«*«9] £8Jfi£fc*V^*->*AJfi**fc»* 

20 [0 0 0 1] 

tt**l*f 4 £ t SIESStJUffl V t/* -><y Am 

[0 0 0 2] 

mm*, HttK, IE«i£1Mt.CL i Co0 2 UWAI 
»&K*6BMM&*JflV»fciE«£:, ft«Kttft£ftHU 
7?A, K*tffW?SJBV»fcft*t. 'J7?tfA*S£ 

f&T&S,, O^D. U7 l ^A^+ J i-'J7i:T^a^ + > 
40 ^fx7l©r*S»TSI), 

[0 0 0 3] iO'J^^A-^fflltt. ft@ft«5R<tL 
Tffl ^-S^R U 7^ Afe^> tittftXttfttt 'J 7^ A t <D 

UTv^cit^e, f£»*ffi#isi<:> ffix*;^-** 

[0 0 0 4] L*>U Uf|?A-Ma©*f U7iS 
50 U7CAz:^:««l©»jSlgC*l>T. 
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[0 0 0 5] *3SW#tt, IWAfcft*. WZisO 
43W5-2 2 5 9 7 8^«t*T«t"5K. ft^©* 

[0 0 0 6] 

fc, &«fc<5#ii&©a8£, -aov^->CA^M 
A • HKStBj^IEffi^Kt^O 
#3 £©»££#£. C©»lJ.{CSt?< t>© 

TSO, V^*v?A£**U7<hLfd?rU>3i&©D 

[0 0 0 7] 

[«iH*iii»r*fc»©^a!3 (i) *s89i©Tif*-> 

ffifiEjSMg.Ml.-, M2,OiSfcf4Mg.MU M2, O* • 
nH,0 (MHiMn, F e ^<E>Stfn5'>ft < th 1 

a ; M2iiiiffiMi5i^<s^ji. Ai*^a«na^ 

^<it>l«; 0<x^0. 5;0^y<0. 4 ; nte 

o. 4~o. 6) TStsn, te&mm&mwm&zm? 

[0 0 0 8] uCV^y^Al^ittli fl*tf'J 
??A:r#m&fflIE«£%ft<hLTffl^£nT^<5L i 

coo: <DmmmmT?3bzmftmm.mi&£m®i<Dmikm 
isanian?*?). c^^mm^ uwAiwsa 

SI (L id) (OB) 
hm^frZtSLSm (Col) -**iFPrt>Sfc3B (O 

s) <DM\z&miimvMLmm2ntziiii$,mm?&z. 

#"b&3« (Mgi) -OS-MlilCi^<=>&£ (M2# 
SFft , r*«£«:M2R : F*-&tf, «TH«) 1 (MIA) 

ColtfMlStCttJ&U »fc*»t>L 1 H*»M 
gBCB£*fcofci|gfl«i6i:fcoTlr>S. fcis. 
**-&tr«£\ 01-MlS-OS<Z)3S*a^-S<i:Pf 

[0 0 0 9] £©«fc3fcll&ft«lffi*W-r*#3BW©vif 
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4 

->£AK?aW*>£fc?TK*U V^*->£ 
A-f:*>#MgJl(DD--r hliK^^nsiV^fcWjJSW 

(2) *«W©-7^>">A^fc«»E*ffi«iRffl-7^ 
*->^A«^RflS«©»jfc!rffi«. Jt«*369I®T^* 

10 ->«>A*^Kfl;«S«ji-r-5fc«>«)»jK!rffiT»oT. 
ifflfigjSA.Ml,-, M2,0:$fd«A t Ml,- f M2,0: -nH 

0<z^l) T3i£tU «Sft«ljg^B««lig*WT57 

u &m&&mto%i*:£ffc?z7)it> u ^ss^int 

fj^Xgt, -t©7;W*'J£*«#R{fc«*Mg«* 
***T'f*>X*bT, ±aE*5BWOV^->C7A* 
^*fc»*^jS-r4v^->«>A*^*fl:«^*i8t 

[0 0 10] ±E*fBW©v$'*->£A«£!Mb«tt, 

*a*«Bfi&*r-ra a, Mil- , M2, o, *fc«A. mu, 

M2, O: • nHiO&-&|iftUfc!fc. CKDA.Ml.-, M2, O. 
*fc»4A,MlH M2, Oi • nH 2 0©7Jk*;U&JgJl 

(as) K#aer*7;i'*u*si*v^^>>At-f* 
>3cm-%ztT% Mgm-om-Mim-om<Dm\z 

30 gm*®m>t>T*<D4*>&m*mibTmmf3Lzfu-kz~c 

»4ii*6, *fg9§©$Si£#i£ti, nft^oftttttS 

(3) *3EWO"7^^^AnjWB»tt, ±fE#fi9]© 
^*->?A«£*fc«&*jE«^R£LTfflt»SJ:£ 
£tf®£-f£. ±B*BW0V^*->*A«£SMM&* 

7 £ LtzM L 7© p v +>^fi7Mr*iM 
HSi-f3fc©T*;&<5. 
[0 0 11] U^Az^ttjWffcTJStt&U^tfA 
40 £*^'J7<hT3©£:&&9, *^<DV^->^A— 
^*Ttt*+U7£^*>'SAi-r*£irt>&» - 

[0 0 12] *fg^©T^->^A=^«?fi-e 
tt, ft«««ftC*Rv^->«>A, 

50 tettr*;: *^ooe*fl;*H*e:t*tT?€r 
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[0 0 13] U^tfAractKtfcfc^Ttt 
flSTte, £#ttil/T©V^*~>?A«te*fc:*#Lfc 

m&omfcmmz.kvT-Ammismfc'vzz z. t& 

[0014] 10 

[36W©3S*W>«H6] HTIC, ^^v^i^A- 

(1) -?9*^hm;®.kM 
(a) ifijifc 

*3Bwovy*i/i>Aa^Kft«tt. 

^-©i&fiJcSrMgxMl,-, M2,Ch (MlWtMn, F 
e*»6a«n*^ft<tt>lH; M2ttMEMl*|*<a 20 

0. 5 ; 0^y<0. 4) tT*. Sfc. ♦fSW©"^ 
*->£A«£BfttfM4*»* (Mm*) £^trfc©Tt> 
«fc<. fWi^MgiMh-, M2,02 • nHiO (n« 
0. 4~0. 6) tl^fidtSCtfc*. 
[0 0 15] Jl&lfl.Ciffl^MgxMli-, M2„ O, tcte. 

^JSMlSMnt-T-SMg.MnOi, Fett^Mg.F 
eOi, MncfccktfF e©M#£a : l-a^itiT-S 
MgxMn.Fe.-. Oj (0<a<l) j&^$n-5. $ 30 
ft, $>b&mMWV4 ho— a*M2TB*bfcMg, 
Ml.-, M2,0 2 (y>0) fe^Sn. £©:»£M2tJMl 

s*<a»£H*«fctf a i *>&»in* lmfgrcwn 

-f-5fc©Tt>J;<. 2«£LhTg&-f-5*>©TifcoT ; rb 

[0 0 16] ^C^JSi^^MUl.i, Mni5<fcOTe 
£2MRT#S#, Mntli F e £lfc&LT3 

-r*T^>/^Alj|-&««S1»5^t««T#*t^5*l 
&tf$>ZZ\tfrt>. ZOm&Z^&lrZigl'S. M1£M 40 

n-r-s^ Mi^Fet-r-scit^asL^. 

[0 0 17] <t»'i>&JRMl©tM' h©-gB£§&-rSM2 
tt. T?*^*Aa^fc«©ISfl»it£££flrr*«l 
f6**fcU A 1 *±t^l£fc<*£&J|W»&a«ft 
*iJ>fc<£t>l *#Wfcf±. A 1 . Co. 

N i m&MIRX'ZZ, Co, N i ttt»tt«jft**JEft: 

£\ M2£Co, N i<Dot><D'>l2.<tt>imtTZ>Z. 50 
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t-5*§-S\ m2*a i trs^ttfa* t^. 

[0 0 18] 7^*y^M^ltt^OMg(01?fi|J 
£\ O^OMgxMl,-, M2,0 I lC43tt^x<7)ll«, 0< 

x^o. 5ta§„ x=o. x>o. 5 tix.z>um$m 
Tmmrzm&. *<DienviWnz£^Tx<Dm\mit? 

0. 2^x^0. 5T*-5dci:^ct0ii*L^„ 
[0 0 19] «P4>&Jii©M2T©fi&,fiJ3\ o£DMg, 
Mli-, M2,0! (C^(t5yOll«, y<0. 4£TZ>o 
y^0. 4®*£tt, *&&MT»3Ml#«raCtt,* 

-r-57>^A«jxt<h^o^-r<, ^r-5MgH-o« 

-Mlg-OS£V>5S#«ig©JiW,4#&<ftO. E 

OJWfcWttOjESSfcRtT-SCtt, y^0. 2 ft 
■5©**M*LK 
[0 0 2 0] ft*. *5eW©V^**?A«£»fc1&T 

^v^A^^SrS-rfflfig^Mg.Ml,-, M2,0,;i: 
fcttMg.MU M2,Oj • nHjOU Z:(D£vttuJ 

\z. ^mmm^z^m^tiT^^m^^m.^^z-D^x 

t>. *»im(D*My>Z'B;tsz.tzmBT2> : b<DT*\tti. 

[0 0 2 1] (b) igattjg 
*58E®v^*^A*£SMfc*tt, -e©*£ii«fji£JI 

Tsittwre. i»to»*;x-*Hj--f h£©isiMtji$ 

S> ^'k&JST&SMl (M2jW¥«FT4«'&ttM2*t> 
0, -£ttS#MgJI-ol-Mlg-ol©Ji.;:<DiI 

[0022] u ^OA-AmmcDiEmm^m. t lt-as: 

^^{b!fe(±, ^ffJiS3^1^Jfi«iig<!:ff«n-5/c^fffi« 
©^d*jg^#LT*0. ±a>Lfect5t. Lil-O 

m-$>'b&mm (coi) -oi©)i(c<oiiuas«* 
ntn«. *«w©v^->^Aa^«fl:«>©iga«ijfi 

MgBlC«*«to-3fctSMIJ6**rr*. U^ 1 
■^A,ilffiT$)0. ?nv"?AB2ttT*5t*, M 

ftg-f £ U ^^A^©ft^gC<7) 1 / 2 <b&5. 
[0 0 2 3] *«W©V^->«?Aa^*ft«»3»»*ft* 
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T-507 (b) (C^Tcfc^t;, Oi-Mll-Oit^ 

[0 0 2 4] *»W©vif*«>tfA*£«fcttSjE«S 
&^TlHllS-t3o Sfc«c«S$C(i. V^v">A-f^-> 

6T^->^AKlB€rlfttjfc^t<0*^T?»*. £©«k 

^<«fL^n«y*>^x7Mvi/^->^A= 

[0 0 2 5] (c) 7KW*OW« 
±i£bfcJ:3K:, *ffiW©v^->^A«^Kfl:«tt, 
*ft**^tKfl)«iCMg«Mlw M2,Oi • nHiOT* 20 

&£Mg.MlH M2,OjT«SnSt>OT*oTt)«j: 

*5">A©RB • RB£*3tiAfltift®M«&t>5aft 

fcWfll«5£Mg,Ml* M2,0 ! TS3n3fc©T£>-5£ 
[0 0 2 6] &KVi/*->9A-;fc«fe©«f£©JBTS¥ 30 
->^A-^«ffi©«^fi, «HP*©*«tUT**fflV» 

*«SP**fflVifeV^'>">A^fcft»©«^tt. » 

(2) T^*5/*A*G»fls*0»aa?is 

±E*IBW©v^*->>>A*-&*fl;«tt, ^©Uig^j* 40 

£3. ■€-©*9SW©Wg^jStt. ffiffi#<t:&-5£&37 
'J £«B-&Bfl:*l££j£r-37JW!» 'J &««-&Bfc 
4fe£(fcl8i. *<D7;W*U&»«£«fc**>S***£ 

**T**v^'>i7A«^«<k«&'&ri6 , r*-7^'> 

[0 0 2 7] ( a ) 7^* 'J 6Ml^mb«^lfiXS 
M2v Os SfcfiA, Mli- , M2v Oj • n Hj O (A(i7;U* 50 
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U*JK#>&atfft«4>ft< tfclS ; MlfiMn. Fe 
*6a«n**A< it) IS ; M2ttffi8BMl£MKB& 

&b, Ai*^atfn-5^<tt>ia; o<x^o. 

5 ; 0^y<0. 4 ; 0<z^l ; nttO. 4~0. 

6) T*$n, «s*ifi*««tt«et*#-r*7;i/*u* 

fll?f£grtb«j££f«-f-3X8T';&3. ^©IgTii, V 
y*5">Aa^»ft«©«»e«:t^*A3Erft*©li«g 

*ttcj;**n-f n©7;w u £MKdftfctt$Axs 
[0028] ( i ) m-©7;u* u ^SS-^^ftt/^eE 

©ia*«ffl-r*ci*«T**. ^©xafi, mish 

M2tt***t, AOHSHiOiTKBBfcBtfLJfc^JU 

* 'j&btKBMh, o^mmt^m^Lxm^mmt 

U Rfi^-**+Kaj*iCA,Mlw M2,0» • nH, O 

*ft«**fia***«rmia*^ja:-5^isiaT» 

[0 0 2 9] ±IS*ftBXaic:43V^T> Mlig<!:&5Ml£ 

Ml*Fetrs«£fctt, flMft. flfltft. il«ft9 
Ml£Mni5j;tfFe tlr %)§i&\Z.\$. *tl5SjB 
^LTffl^ntfiV^. Ml£Mn£<£OTe £T 

5B£, Mn&<hFei££fi£&T37;k*J'J&JB?g£- 

[0 0 3 0] MlO-U-'f h©-»*M2T*ft-r*»^. 

s. ■?■©«£•. Miast»*Mi€ii-f*>fr* 

JfitBBfc:. M2»£fc*M2*»'f:r>tr*Bt>. ffi 
KB. BBB. IW*»*fflV»*Jlt«rT#*. 
[0 0 3 1] ±CMl*B'f *>f**4ifi*«ttf±IEM2 

[0 0 3 2] M1©1M h©-«*M2TB*-rs«^. 
Mll»*«SKtM23!ft**Ki:«)iE^Jttt. MltM2i:© 

A, Mli-, M2rO! • nHiOHiStT, 1-y : y<h?i 
SJ:5Kji^-rntf«t^. Ml«7Ki§jK*5iZ/M2 
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&*&&©«&«;> 0. 2~5MT?*5©**a*U^. 

[0 0 3 3] 7;V*U*JWi:LTtt. 
IMMbAOHSJBH*. *UTAOHS**$1*:*»ll 
tl/THiOi*»JKSffl^S©tt, *J§tt©Ml" £^ 
&14©Ml" KmftS-tfS/tfeT&S. ^©HiOiAig 
R«©££tt£#A, AOH£igj£bT7 
Jkfc U ^A*Kft«Hi Or AtmWLt Lfc«*fcJ3V»T 1 10 
~ 1 Owt Xtft*«t"5!ft*KfrSJ:i:« i a*L^. 
**:HiOi**KK:**$-B:«AOH©iM«i. 
E«*fr"5fc»C, 0. 2~5MT»*£i*«3*l, 
in 

[0 0 3 4] 7^*'J**«^»ft«^jRl8t*^T 

L i ir-T^m^L i , Ml.-, M2, O* SfctiL i . Ml 
it M2,Oi • nH.OT^Sn-SU^SA^Kfc&S: 
Mf^^i^Sl^. *<0*^, *Wffll8K*^ 20 
T, T)Vfl U ^TKK-fb^lUliL i OHSfflK L i, 
Ml.-, M2,0! • nHiOT*£ns»J^A«£lHb* 

tt. 7^*Ufi£jR*Nat-r«ai«SCNa,MlK, M2, 
Oi*fcttNa,MlH, M2yO ; • n H, h 

tt7;i># U &JR*»fl;*fcttN aOHSfflU. N a. Ml 
.-, M2,Oi • nHtOTfcSnS'J^Att^lMt** 
WWa-ttWiJ:^. 30 
[0 0 3 5] **fmiak:*tj-*Mlii*»iK*J:t^M2 

m*®mtT)ij3 >j^n*ttfl:«Hi oi***t©ji^ 

Ktett, #J:5fr*7Jl'*U*««^B6fl:«©lftrtA 
,M1.-, M2,0« • nHiOCJfcCTM-T*. &«U 
(M1 + M2) : AHfiWttH 1 : 3~1 : 1 OCDfiJ^t 
&<5«t5K:»^S-tt-*Jlt*«a*bK 1 : 3£j@*T 
±B#iSi5H**M3»£tt, MnO,©Kffi#£Efc3 
n*«^««*0, 1 : 1 0 £jl;LT±fB$? jlfSB 

ftrntf, (mi+m2) -.AiPttHtui : su&ttt 

ffWBH©JB^«^T«^ - r««ftlC*^T, 7;kfr'J 
^A£L I t-ratSfcttlt&taO. 4^z^0. 7t 
fc-SU^tfAUteKft:***, 7JI^*U4MA*Natr 
■5£*Ktt«ta0. 2^z^0. 4i^4thU'?M 

[0 0 3 6] **rtHl8Ttt, Ml&7ki§?8<h. ifSC 
«i;T«^r*M2**«MRt. 7;U*U4JR*»ft« 50 
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1 0~3 OCTfT50>tf8&Lfr>. 
£fcfil~3 0^raffA«J:<, tt&tfM&Igtft 

[0 0 3 7] M101M hO-«SM2Tll*Lfc7JI'* 
'J£*MS#Bfc«*£j£"r*«£» MlJfi**«, M2& 
7;WJ*«*»ft«Hi0i**KO3O©* 
*JK*-«K:fi^-raJB««»7tftt<, Ml£:fcJ:tfM2 

[0 0 3 8] *WffiiaK*lr»T«rfflLfc7^*U*J« 

Mgi Ml.-, M2,Oj • nH, O^SiSLct'p t-T-S^-g- 
li, ttMVltLTmzntzA.Ml* M2,Oi • nH.O 
T8£ft*7;kfry£**£»fc8&, St®, £ 

[0039] ±gE#faxeir*^T«fmu> t c7;u* , j^ 

R*^-«flS«tt» &££A.M1» M2,Oj • 

nH.O (nttO. 4~0. 6) T3S*n. 

A/t^S. *8#££$fclr>fil*itA,Mlw M2,0:T* 

«©«^»K+IC*^T7 0 < C6U:©i&£T?jl!U££-B--5 

[0040] fiy*raia«osoi»i«fift*7o'cei± 
£-f-5>©li< 7 0t:*P©»^fi, 3»jfiKi6*ntffUA 

ICtJ. a«SAiMn0iT*Sn*7;U*U*«*^» 
6ftS7^*U&«a^l6fl:«*^l«T*t^5*i«K: 

[0 04 1] 3»fJtS-e-««rlBltt» JR&SftWDftftCJ: 

«HBT?*ntfJ:<. a*. 6«fWa±fT^.li«kV». 
•I7«t>3»«*ff5c:ttt. 7;P*UA««^»ft«i^ 

[0 0 4 2] mmt. *#»t:f4. «SJ^«, 0fJ&©*S 



11 

Htt-€-O*8rtTf«t»"r-6Ci:C«fc0. 88ttiSK*T 

phi**t* s« o mr «fc 5 ii bxfT o zl t a«T€r *. 
fc£U 888fttfi o otttifi&swii o onei-t 

J*X8£fr5<fc^ofc8^ST*ltf, &j£fi£f<t7 0 

[0 04 3] ***HSfc*V»T#S*lfc7JWl 'J &JS 
*£8fc8tt, *»*#8*£nfcaj*j£A.Mli-T M2 
,OiT«i*n-& *>©**?»* «I:H8fc. -€-©ISftttA*K» 

W&z©€©£ft©-0i|£^ittt. ±8E*rfflieT»6 

z©ll*iO. 3^z^0. 7T&38&, &J*8g8 0 

fli*5*5Uii#5, £©<fc"5fc8£COV>Ttt» 
l£8A*8E88-r*7;k&U£8Att. W8L-fc* 
lfl»©*H8«i:fc5 &©£#*. 5*U 8fc, •£■©«£ 5 C 

[0 0 4 4] **J»X8lc:*HTt). 

7;v*u&J«*^*fl:«itt«jR«tbT#6n*. U£ 

tfiiT. **. 88. 8*fcJ6i;8*LT\ #I8T& 
S7^:iV>9A8£«fc8S«l8K{Jmi«<J:V». 
[0 0 4 5] EA±. WHil843j:Efi&SC«i;TfT5* 
J»l8tfr&tr«««)±S7;i'* U8ff££8fctt£ft 
X8te. H8*lll©R*fcJ:*£jfeMfc«i:»fc0. 

SfflT-5*-&tt, £l*«*n37;kfr'J88a-&»fc8© 
ttJHfeW:0*V» , b©fc&*. «*Sfc£©*8I8tt« 

»£-*-*8#H£©x*;MS-£&fii: L-fcH. Lfztf 
oT. *8l8S«Jfl , r**'&T»r>T"t>, *7;u*u 

h©gc^&j&l8i:&S. 
[0 0 4 6] (ii) £-©7JU*'J^«£*fc*£« 
18 

*<fr^Ml£Mn<hUaj$5£Mg. Mn.-, M2v O: £fz 
HMgxMnn M2, O. • nHiOTSSn*^^ 

l/T. 7;U*'J£MAK4>fc<£fcL i*^tmi«iCL 
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1m A' i Mil-, MkOiSfcttL i i-b A' bMl.-, M2 
v 0 2 -nHjO (A' ttL i*8<7;fc&y8«a>S8 

«n^>'>^< tt> ia ; o^b<i) Tasn7^*'j 

Btfttt^BKXigtLT, *©Si1£©l8£i§ffl-f<5C<5: 
[0 0 4 7] -e©X8tt. A' MnO,zkJ<f?&<hL i ft 

^«t*ji^bTjg^*»«*mrr«**aaii»x8 
t> MB«^****jni»LTai«aL ih a* >mi 

10 h M2,Oi • nHiOTi^n^JMU^H^if 
«&£lfrr***Xgi*"&A>&*£ri6l«"l?»4. ± 

«fc^isftttK:ffnfcji««ia©7Ji'* u &8a£8fl:*5 

«M«CS«T«*S. *fc*8X8tt8JS8<l:ttJifc* 
lr>88X8£ftS. 

[0 0 4 8] *^SKP!SI8«, -7>iJ>^lf7)Uii 
20 U&JM&&3A' MnO^fcfctU^tfAHt&S 
LUt^lli*. 8«fc5£-r-5L i« A' k Ml,-, M2, 
OtSfcteL 1m A' »Mlw M2,Oi • nH«0©L i 
/A' ©«l£JtKJSi;&*TJB£-r-5I8T?**. OS 
0, n^#C0(g^-SiJ-g-li, Lijt^WOLiiA' Mn 

[0 0 4 9] Llfc^ftiA' MnO. £©5£li7k& 
*+Tfffcn*fc», Llfc^«i*igttT*5C4*« 
ff$b<, *»8£bT8£i*1i-*©*«S*U>. 
30 ftO'J^^Aft^tbTtt, W*-tfL i C 1 . L i O 
H. LINO,. ftgl'J^A, ISK'J^^A, ft'> 

*5, A* Mn04*figSgOjftgtt, 0. 1M~0. 3M 
nSZT'&ZZttfmZLK. Sfc. Lifc£8**8« 

«, 0. lM~5M8^i"rSOdi|gSU^. 
[0 0 5 0] *8I8MU ±»«^*Jg«*BrJaiSt: 

W5-frT±fiET5X8T*^). fift*8SiffiTtf, 1 2 

40 o~2 5 0TcrmmfriiTft?ztt)m3iLi\ mm 

mSt/fil 2 0 < C*8TttA* Mn0.tLift^t© 

h#±#t-5fc©#*U<fcV». «fcDS*b<tt» 20 
CCfiTFtTS©^^. a*, *8»©836£»»*.5 

[0051] %.f&2ftfz7)iii <)&mm&m<\:mz. r 

*, 88. *8C*i;8»*fr^. ^XStr^-rniiJ: 
lr». «t©«t"5ax8*8«*^l«5Erffia. 808«r»©8 
50 Sfc*»«RHSig£- L2 00 TC#jfi<7)8^^a-©S 
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[0 0 5 2] *MX®Z%TLTGl$.Zhrz7)l-t)i)& 
M»£Rft*HU fflPfciSL i,-. A' >M 

1,-, M2 r O! • nHiO (nttO. 4~0. 6) T^tl 

;p*u*«ii*«fl*'&iaa:aHu ±E*»xa«, * 

^IgT^fiKSn^ffl^L i w A' iMlw M2,0: 
T*»*£|lfc*T3jtoflM^X8^TfcSl8£T4 

[0 0 5 3] £©aJRK*l8*ff'5*£H:. 100- 
2 5 0 , COiaKTff*)n-5Ct*W*l/^. B»7|c(D^56 
©tuMgrtU 0 Ot*»T?tt, 0. 

2 5 Qx:*mttt%%n%m , )vi3V&m&tktt.®<i) 
sa&mmtfmftfr s x £ *;MKBc(arr * t v» 3 

[0 0 5 4] (b) Tif*->C;A*£IMt«£«xe 
*«fc«Sl*iaT?»5ft&±B7Jk& 'J 

«£»fc*S£(rr<5X8T*3. OSt), Mffi^Tfe 
*7;P*'J*«a'&»fl:*+«)7JP* , J*«*V^5/ 

^s?fb^^^fig-r^i8-e*-5. 

[0 0 5 5] *l8TfflV»*MgJt**«©*RtfeS 

MgJftCtt. <tfcvy*3">A, mm-?>f*zsv&* BE 

»tt*Ttt«g*«t>OM n #q*tt"9"*«6tf»« t V> 5 j£ 
*#«-rn«. J£fl7?^*~>?A (MgCli) 

[0 0 5 6] Mgm*^fS©««tt, l-SMSSt-r 

1 M*#t©i§£T«, 7;fc&U£JRA£Mg£0jp*W t 

•5. 

[0 0 5 7] #X8©IW*Wfc:*8;tt. 4#£IEJ&rs*> 
©Tttfc<, W>t«. ±SEMg£*«^#Ao£0rJ£© 
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[0 0 5 8] 7»#U&**£*flStt<DRA»i. Mg 
<tt*JSKf ©M g fc*fUT7;fcfc 'J &JRft£&ft4fe>P© 
A*«*JWktMg : A= 1 0 : 1 ~ 1 0 0 : 1 

trao««asbv». c©ffiii&H©&A*£ittrrft 

10 £«. 

[0 0 5 9] -Y#>£SI£fT:5<§£©Eftifi£te, 2 0 

~5 o < ci-r-5©**a*UK ^©ffji®H©ta^tc^ 
< < a*. $ & (KJRiSBSKii 6 mrm±tr^> z. t 

20 mm\*T'2zi*\m<-rzz.tiim2iL^. jutwn 

[0 0 6 0] *X8*STfc&ttfc"7if*5'tf A*£* 
fcl&tt, R*S-&-57;U*'J*Ji«^«ft«»«»*ft** 
^tmfiEiCA.Ml,-, M2,Oj • nHiOT'g^n^fc© 
©$■&«, *»*^tTiffi)«5SMg,Mli-, M2tO s • n 
HiOT36Sft*t>©<!:)&:0. RJS3-a-*7;i'*U*W 
*£Kfc«#**»*«£*fcV»aj«5$A, Ml,-, M2, Oi 

rMlw M2,O.TS£tt-2>t>©£&3. 
30 [0 0 6 1] Msm»T'$>^>7M U ^KS-&S?ib^©& 
«££A.Mlw M2,Oi*fc«A,Ml,-, M2,0* • nHi 
0*©z©te£. S^*fi£#I-CSav^->^AS^ 
^©IflSfcifcMg.Ml.-, M2,Oi *fc«Mg.Ml.-, M2 
»0! • nHiOf ©x©fi£©HfMi, HIE&#T©* 

X*f-5£i*»&. x= (1/2) zift-5. 
[0 0 6 2] ft»4rt*T**^y*'>^Att^»fl:* 
Offil^Mg.MlH M2,Oi*fcttMg,Ml.- T M2tOj 

40 0. V^*v«*A&£g&fc«jC*ttSMg©??ftifl££ 
BrS©fc©£-r**£Ett. i»B#T»37Jk&'J£« 
«^»fl;«©ftl«55 A. Mh-, M2, 0, SfclSA, Ml.-, 
M2,Oj -nHiOtCzOi, 7^*'J^JSA 
©#ft»J-&*^> hP— ^fntf<tli. z©M£3>h 

□-;ur*ctt, M]Ett*fl=*aiRtT±e7;w*u* 

[0 0 6 3] *l8*«T#^nfcV^->>i7A«^K 

Sir J: o T nl^a -7 ^ v •> A © Eig 
50 • ■wafi*«&vjf*«>*A*£»fl:»fc&.&. 
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&*. fcis, *l8*«T»6nfcV^*S/tfA«£» 

(3) V^y^Ar^tfl!! 
«»T»D, vy*->^A*4 l r , J7t1-SDy*>y 

•>A*^»ft«&»»nt-rsE*t» fist, nmm 

[0 0 6 4] (a) M 
Effite, iEaHS«Rt*S±Bv^->^A«^«ft« 

[0 0 6 5] jE«©««fi*tt£1t«T-5fc 
s&©fc©T&D, j3-#>77y?, 7-t^\s>77y 

9 . jiMB«®KjMiiit»K#o i axtt 2 ««±*ig£ 

Lfcfe©*«^<5Jlt*«-C**. ISttflttt? 
7P> (S&ffift) . #Ufh57MDifl/>, # 
'J^DtfUX #UX^>#©&raft1t8i£m><3 

N-*^-2-fc!nU KXf©* 
«*?BSJBH*i:£#T**. MOT*. jEttEeCfi 

[oo6 6] &m%mM&mzmxvT&tfii£nrziEm 

©T&oTfc«fcV>. 
[0 0 6 7] (b) AS 

?S«Jtta«v^*->^A«^Kft«i©RlS«tt«fc Oft 
^*>©T*fttf«fcn. RjSftffia*3fc#-K:ft<, 3fc#ftpJ 

■7^->9A^tiTit cms, iivn-/^ 

A, vy^->^A^^ftH«t)RtLTffl^^il<i:*i 
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SSU*. ^*>"*A£&£LTtt. fcfcWCti, M 
g-Al|^, Mg-Znl^, Mg-MnIM 

[0 0 6 8] 4I^^i/'7A$fctt7n>'OA^ 

?A*®#ttSS«tt**W*«#©^fc*#LT. 

[0 0 6 9] (c) nmm. 

10 mfifffitt, *V , J7£fc5-?^*v<7A£<tf>tfl£T 

[0 0 7 0] #*3R«WRtr4«^, £«Mfi£fc*V 
i/^v^A&Cte, Mg (B F< ) Mg (PF«) », 
Mg (CIO,) i, Mg (CFj SO>) i, Mg (As 
F.) i**fflV»*Ct*tT?*. ffltftglCtt. # 

20 7Ph>*#f»gK*fflViS£ia«T**. ftjttf, SS 
K K 8MRi7f;k S8 

«i-fws^«a«i-TW© i asfcii 2 asi 

^-hOftStLTttx?^ K -fuMV 
K 7?l/>*-#*-K b-l/>*- 
#*-h»3&«, h©ft*£LTtt3?*^ 

30 f Wffjwt Ltlif h 5 1 H □ 7 2-/?^x 
h v t H n 7 5 a«x-r-JW©«*t LTIi5> 
*h*->x*x x5 1 i^>yj3-;^^^;i/x-7 L ;u 
*««-€-n-en*»f5n«. ;ms©t>©©5-^-fn^ 

0. 8~1. 5M<fc-rsc:ia*S*UK 
[0 0 7 1] *JR*«HlK£f**£. £}fifi<!:&-5vy 
*->^A*Ctt. Mg (OH) i. MgCl>, Mg (N 
O.) t«£;iilr>« A 
40 lritt-7^*5">A^*ftS»16Rfr*ft«C*li 

wr*;:t*»6, ±lB^Jtig©«pT i b, Mg (oh) 2 

Jfflt^Ct^DISlK **ft#tt®tt£. Xf* 

[0 0 7 2] #**««f«*ffllri*^Uy hfi. 
•>CAx^B»j&«*0!)iMJP*4il:*iait*ft»«flE&ai« 

50 ttflilt^-So WJ7 bZ&frTZtZ^mLfcm 
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mmzmLfz^wte, mi. iv~m. 6v®fi 

bfcfecOTiJ, 191. 1V~|53. 0V©BT3tett«A« 
[0 0 7 3] 'J y Mi, •€"©£:£: 

«ja3te*^©^HTvy^->^A-^««so}a^j5t±# io 

[0 0 74] (d) *©ft©»jfcg*5 

* \zmmwL tth \z&wi LTfeia-rtt « ^. mat a 
[0075] *%m<D'?!f*isQ&=#mni\t* 

*£fiunf-*«ST»r>Tfc, ±ewi#£«»*--;* 

[0 0 7 6] *5IWOV^-><?A-*««Lli, 

Afe^^ttV^->^7A^T^$n, «dtfr-*© 
^•oa5»«tftff S**l**«T*lfiTr* Z. t t>T*#-5. 
«J^^A-^m*fCfetjT«, ^SU^A^te^S, 

#■5. £*IK:#U *5Bffl©v^i'»>A^Wt»T 
tt. *JRv^->«?A«T?«l!l^-XS*|sfibfc*^T? 
^Tt, ^JRv^S/^A^H^a^Ta^jSttT 

S*ta***©*3BWOT^5/^A=:*«»tt, 50 
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©ss#g«;*n, x*;u*-*jfc 
nfc-7^->^A^*««ttt«. 

(4) Rh> *56WOV^->^A-^fl!l]EffiS«3» 
iflOV^^'>Az:**a]ESS«RJB'7^*i/'>A* 

Oman-. *©«s»ts*«tr«-n*fli«f»fc"7^*->'> 

[0 0 7 7] 

u zz\z*<or.^mzmmm*ftoz\t\z± 

0. -e©-&mj&©ff«£fTofc. Sfc, ffc©aSi©$ 
RWav^^tfAlMMM&SfcWIU 

(1) 

mm 

It^MgiMnti Aim OiT?a3ft*JMM*jiW>V 
**->tfA*S#flS««r»*'«. ±B£*#«fc«5 
«rmi8t*Sftiet*»6)4* , J5 l '>A«'&*fl:*-&rt 

[0 0 7 8] WtHlgTtt, lM©itg©Mn (N 
O.) 2 7Ki§fiK2 7mLt 1M©S^©A 1 (NO.) i* 
&f£3mL<h£ig-&U ^©Jg^fi&ffilC, lM©»g© 
L i OHfcfemi 5 0mLi:3 Owt %©H! Os#igi& 

I 5mL£jg£LfcL i OH/H, O: *i£tt£H&£8 
&U 2 S'CWi&ST, 1 0»IBR«Sli:TitJR«*«f 
fflSttfc. £©8J8«3tt> «fiK5MJfo|g*» ffifiK^L i 
, s Mm. AU> O: • 0. 4 5HIOT«^n•5'J3 : ■ 
[0 0 7 9] £0«tJftWSEJ6«0)i&&**iK 

r£?-:7n>Trt*9Lfc*SK:A*u 8 0t:©iig 

tt»U ttflkSttfc. ^©^^nfc«) 
Mm. A 1 ii OiTS^nSU^^Alfi^RflSttT* 

[0 0 8 0] ^©'J^^A^Hfl:!fe©^36M«^®ja 

II (S EM) ifmzmilZ, tl/TCuKo«*ffit»fc 

>$0 2tc« -en^n^-r. -fe&*ic. am 20 

o, 0 0 0fg©S EM?Xt$>5. 

[0081] Hi©-e-n-en©^**»6fls«j:'5fc. t# 
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&Si:i:>WtBtf*fc. @2©XRD/^->£ 
Ac. 

[0 0 8 2] u©MiLiMnu A hi 0:TS£ 

IMMM&SfcieCftUfc. *^«l8tt» 5M©i§ 10 
f©MgC l:7Ki§?K2 0 OmL + C, JtED^Ait 
#*fl2«J0 2g*ftAbT»ttS«. (2 5t) 

ioifiBfWs-rr-f*>Kil*ff5 ! bOT»*. 

*^«xeCJ:0»6nfc-7y*->^A*^Kfl:»»4. 
*&fiE##r©&*, MSMgu Mm, Ah, Oil?* 

[00 8 3] ^©7^>"?Al^lttOS EM?X 
£03 Id, *LTCuKa*£JfI^fc»*fcCJ:*X« 
0^tf©ISiM&&ftfcXRD/t*->£H4K:, ttl 
^n^f. 031i, 2 0 0, OOOfgOSE 20 

[0 0 8 4] B3©*ft-€ t n©^J***S ! M4«k5K:. # 
•>A«£*fc16**'rB 1 ©9JK£ JttfcLTH 5 *>fc «fc 

[0 0 8 5] 02COXRDA^->43<tZJf040XRD 

nt?-><Dmmth, 20 = 18° (iHiSf^^ei-r 
(003) m\z&%mtf\?.->?imiEtz>. mvT<D$£ 

'J hM&m\M<n (0 0 3) 
SBISJIffdMa tt4. 7 0AT&D, ^Vy^-yAig 40 
&Mit®<D (0 0 3) SWfflWPid^ «4. 7 5A 
X&^fZo LfcAtoT, ci»^|Sl(D^^|!c (L i « 

(Mgl) -O«-Mnl-OH*t3@^0jg$nfc 
S3) tt. iWA&^SHb^aU 4. lAtf»*»L 

^tii> u? : ^A«'&B6ft*(©L i atc#a-r^L i # 
o»-Mnii-ojia«iit)igsn*«itt«itov^s/ 

£A«£Kfc4&#£-|«an*;r££*LT«r>4. 50 
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[0 0 8 6] (b) T^v"^7Az:^m<7)fPU 
T^*>^>A«-&Sfl:«SjEfiilS»RlCiflV^-7^-> 
£Az^MlftSff»Ufc. E&tt. lU^Mgu Mn 

Aim oi"e«snji*«ijft&*-r*±E-e^*>' 

•>A*^B6fl:*«)7 0a*aC. «*«iLT^r-y^x 
>77-.yy-£2 5M8B, IS*JWtUT7-7n>S5a 

2 u m®7^5:z9Af8**#®£HfcmElfc»LT3E 

T, 5mm <M£*T%feV>fcH«S<7) 

[0 0 8 7] ±|E]E*K»|fllS-a:5ftSt:tt, Mvi/ 
^y^ASf^fc. M^^^'JAIi JP£0. lm 
m, *gl 5mm<J><Dfe©^SLfc. ±IBiE®<hm® 
iroF^lC^-r^-t^U-^tC^. J?£ 1 0 0 Mm<£>* 

$r-* (2 0 1 6M) 1', JiEIEffi, ft®, -fe/1U-* 

fiLT^^tfc. mmm\z\t. 
&zm%iWkm<DMg (oh) 2 7K^^ffl^fc 

[0 0 8 8] (c) 1ctSlW8i8ltW*~>V&-Amm 

<Dwm 

±fiV^->«>An*«ftC»bT*tt«|j»Sff^ 
0. 2 5raA/cm ! ©$iSTMSfi : ^> 

mmm±m&i. iv^xmm.mmo. 2 5mA/cm 

[0 0 8 9] £<D3fefe«!*f&<Z)&3li:LT, 05C, ± 
EV^*>"*A:r&*flI0 1 1M y-^B*5<fctf 2 -tf-f y- 
*B<oas8MMM8 («SflHF-|B«EEtjE*S«R*fcO 

h/g. Mm®Mtf®5 5mAh/gX$>itz. Z<D® 
^ jESffi^«T-*ST^->-yAli^b^fpie 

u 2->m?)\s3x\z, jtn®m> i&m®mti>iz®4 

[0090] c©«**^*iK-rntf. *fm<D-?y* 
i'V&&&M{tto*JEm%<tomzmwz-Anmr'\t, 
ft%<D®m&^mmzfttm%mtezixnmzmf&Tz 

ZtOT-ZZt&WrD'lfZtlZ. t£&. *m®\Z&^T 
(2) ^2 
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[0 0 9 1] ^- H u £A«£»fci&£i£i8fc*tt3*r 

tliiaTtt, lM©»g©Mn (NO,) !*^3 0m 
L(I. 1 M0iS©N a OH*« 1 5 0 mL t 3 0 w 
t %©H 2 Oi TKiSSJ: 1 5mL?;ial/fcN a OH/Hj 10 
Oi U 2 5"C©fl«T. 10#|B] 

«fO<S*, fflfifciSNa... MnO: • 0. 5H,OT«S 

[0 0 9 2] Jfcfc, ±E£ricl8T#&nfc*- h 'J £A 

a^Kfls*s, ^*->*A«#Kfc«a«i8KttL 

Ac. *^(JEX8tt. 5 M©it£©M gCl. 7ki§i& 2 0 
OmL"fl:, MJ *A*£iHfc«0 2 g£SAL 

T#tt$1i\ £i& (2 5'C) 1 OPffaRttSirc-f 

giu MnOi • 0. S^OTSStlS&WT'&^fc. 

[0093] mmfc-e$>z±mi- b u 9A«^fb^* 

LT C u K a 3 XH@Sf»*f £f? 
ofc. ^©&*#£ttfc^n^n©XRDA'*->£0 
6^1". £tt*£Hif'ft&V*Ttt, ifiriciSNa.., Mn 
O, • 0. 5H»OT*«£ft3:fHJ*A»&Rfl:«C!>X 
RD/V->S TNaMj «a:Mg.. B MnO, 
• 0. 5H 2 OT*^n-5-7y^v"5A^-&m^WX 30 
RDA"^->£ TMgSj *rtl?timZLT$>Z. 

* >x^(cd: t bmnatiT^ z> z t 

am*. 

[0 0 9 4] tZZW. -th'J^Aa^fc^WXRD 
A**->Tte, 2 0 = 1 2° fc, (0 0 3) BH^SHI 

©XRD;^->tll 20 = 9' fc. (0 0 3)ffi(C 40 
«t*ia*rlf-^*»?¥fiEl-5. #MfrfcJ:ntf, *MJ£A 

M-smitviw (003) ffiwsfSjPB d <.«. \m 7 a t 
vy*>">Aa*ifc*© (003) BosmiH 

d,oo» te&l 0A<h&3. Lfc#oT, Nag (Mg 
-f * > 52 <fc t) Jf < f£ Z> Z t £ ^ L T «r» -5 . 

[0095] zwwmz, m7%mmLTmwTz>. 0 

7 (a) tt, ^*££tr^ MJ tfAa^lMM&wiaa 
0 7 (b) li. *ft*&#trv^S/->Aa^ 
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SftT^Sltt. OH-Mnl-Oia*Sfc3«£H* 

[0096] *»*^^t?^- h 'j okm-smfcywrns 

tt. 07 (a) CjR-TJ^fc, a£»©F4lC*f0*<!:N 
a £7WgffiT-5Ji#l «#ft-r-5. CtlKftLT* *fn 
*££trv?*s^A*£Rfc«©*£tt. 07 (b) 
lc^Tct'5(c, a£«©p B 1K**P*#-a@<hftoT?? 

-T^o bAc*«oT. *lo*^t;^KU^Aa^{k«3 

©Na£MgK^:*>3mLT*?0*£^tr7^*->£ 

[0 0 9 7] ^*Lfc**n*£^tr±iE^*v'^Aa 
^KflSUKOailffl^Hail (TEM) 081; 

TH<S^$n^Htt« Oi-MnI-OI)J^ft5g 

©F B 1(I#4-r5MgBT*?>. a^l©e>y^ (ffi-^l 
©itOilbftS) (4, iKJlOA-efeD. ^©t>y^4, 

si^± (003) m<r>mmmd«m t&z>. 

Old mi ©Mt. ±fBXRDA^-XD^*rig*A^ 
W^n^ffi^lBd,,,,, ©(iili, KHftUT^*. 
(3) H»3 

^21'<tD5t^«)?,nAc^TfeoT, 7tcW*^^0 
7Jk* U ^B1g^BI'fb«J*'f ^ >£&T § C i (Cct 0 £ 

[0 0 9 8] ST, ffi^Mg.MnO.TS^n-51^ 
Hit©T^->«>A«^Kft*S#*'«. ±ffiHiS» 

T©*aiCJ:0SjgLAc. 

[0 0 9 9] VftUXmX'it, lM©8g©Mn (N 
O.) :*^3 OmLII, 1M©SS©L i OH*M 
1 5 OmLt 3 Owt %©HjO,*^1 5mL£jg"& 
LtzL i OH/H ! 0 ! *^*-mt3ii^L, 2 5*C© 

®&f$.xmzmLtz* *^j«xatt. 5M©s^©Mg 

Cl.Mt2 0 0mL>t'(; 1 IgiJf^AS^ttt 
©2 g^feALT^at^it^ (2 5'C) T> 0fJE© 
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±tsja&<oRtmm i &imm. 6 urn 24mm 

[0 10 0] ±BU3 1 tf A«£Rfc*J*5<fctf±fi4«0> 

[0 10 1] 0 9tC:fc^TftTg:tr*Stf3U3 1 '}Affi£ 
BMfc*©XRD/1*->T?«:. 2 0 = 1 2° fc, (00 
3) BtJ:*ll«flf-^*»»*r*OlC»b. 
ft©fc«fr©E*ll* IB#Jlfc -5 -eft-en©"? -> 9 A}g 
*tfc*©XRD/^->T!ll 2 6^9*1:. (00 
3) HK«k«ia*rh:-^jW¥«Er*. U&»U T^b2 
g g Icififc L/c 1 PffS©^ * -o fzT 9* i/<0 

xnfc^ 3i tamz. dft^^t b 6 Btmet-hoK >se 

&frofcTfrb3g:i, 4&ii5J:tfft±&t;:ifmL/t 
^-^|Hl*rtf-^^#5nT*0. utlf.Ovni' 

tfA«£»fc*m^*>x**H£^£^7Uc^*'& 

[0 10 2] #*i&<D&SckO. *%W<D-?if*i'V& 

£A«£&fc^<hXRD/^->{C*3^T*M&<, US 
S*jg©^Sf45& <h*& H fc© t 5 n*. 
[0 10 3] 

[56W©8MH *SeW®v^*^«>A=&*ttjE««Mtr 
Rfl|v^*5/£A*£*fc«WU tSa««3&«±i£bfc«k 

[0 10 4] Sfc, ±J2?^*>"?A&£8&fl;0>©©jg 
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T-3 ^itCctO ■tt*£©v^*->2A«£BMb*>*-& 

TfflV>5fc©T&9, T^->^ASr*-vU7tbfc± 

10 $fc©T'&£. 

[0ffi©fPf¥&lft9!] 

[01] £*l£&Wr. WKfrtLT^riELfc'J?- 
^A*^»<fc«<0 S EM¥*&*-f. 
[0 2] £R1I=*V>T. 89K#tUT^lSUfcU^ 

enfcXRD/i^->*^-r. 

[03] aHlttUT, «JfiLfcV^*«>tfA«£ 
i?fc&l©SEM¥E£*-f. 
[04] *»1C*V>T, Si§LfcV^*>"}Alg£ 
20 »fc«C#UTffofcX«@ff$HfrCJ:oT»6ftfcX 

[05] HfU Ci3V*T, fPSbfeVi/^->^A-^ 
m«l© 1 +K *;H*i«fctf 21M ^B©3te»«lfiliSI£ 

[06] ^»2C*^T, iWfg#<hbT-&JiELfc*fn 
h U *A«£»fc*M3J:tf»i6Lfc*»** 
fMJV^->»>A*^aift«HC»UTffofeX«IiI«r» 
#f C J: ? T#bftAc j eft-eft©XRDA^->^^To 

[0 7 ] *»**-&tr^- h 'J A«£Kfc<»®*§flfl| 

jftt-en^nnawic^r. 
[08] ga»2ic*^T. ttfiWt*ft**#tr?if 

*>">A«^KflS«©TEM3?H**-r. 
[09] 3W»3C*^T, -ft>X!l©fc»fl)K«e 
IB] * Jltt 6 -BrTSig b fc-tftfft © 7^->-?AS^§ 

fla&cjt LTfro & x«@iff»«f «t o t» 6 rut-ene 

n©XRDA^->Sr*-r. 



[0i] 



[03] 



(14) 



4#M 2002-25555 




ftffl 2002-25555 





(16) 



ftH 2002-25555 



[09] 




5 10 16 20 25 30 35 40 45 60 55 60 
20.CuKa 



[JittlB] ¥fi£l 2^1 2fl6 B (2 0 0 0. 1 2. * MiE##S«B£] 0 1 

6) MlESrffi] 
imVMJE 1 1 [«jErt£] 
M]E>ttft*S«] 0® * [01] 




HMSffl|jE2] 

m&m9m&] mm 



HIjE#!&] 
[03] 



(17) 



2002-25555 





(12)%W% *M F*-A(#%) 4G002 AA06 AB02 AD02 AE05 

«»»SK0*fi^*"T* : ?fi*¥«ii41# 4G048 AA04 AA05 AB02 AC06 AD06 

m<D 1 #3$£agffl**ffl?E0rl*F AE05 

5H029 AJ01 AK03 ALII AMOO AM02 
AM07 CI02 CJ08 CJU DJ16 
DJ17 HJ02 HJ14 
5H050 AA01 BA08 CA07 CB11 EA08 
EA24 EA28 FA17 FA18 GA02 
GA10 GA11 HA02 HA14 



